The role of innate immunity in the induction of autoimmunity.
The autoimmune diseases are a diverse group of conditions characterized by abnormal B and T cell reactivity in association with autoantibody production. Among these diseases, systemic lupus erythematosus (SLE) is notable for the expression of antibodies to DNA, with these antibodies representing diagnostic markers. While mammalian DNA is immunologically inert, DNA from bacteria can potently stimulate the innate immune system, activating both toll-like receptors (TLRs) as well as non-TLR internal receptors. Since the sera of normal humans contain antibodies specific for bacterial DNA, this molecule appears to be immunogenic during infection. In pre-autoimmune mice, immunization with bacterial DNA can induce anti-DNA autoantibody production, suggesting a role in initiating this response. The immune properties of DNA are mutable, however, since mammalian DNA can acquire immunological activity when bound to certain proteins or anti-DNA antibodies to form immune complexes. In SLE, these immune complexes can drive the production of interferon by plasmacytoid dendritic cells, thereby intensifying autoimmunity. Together, these observations suggest that DNA can induce innate as well as adaptive immune responses and promote the pathogenesis of SLE because of its intrinsic immunostimulatory activity.